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SPECIMEN CONTAINER LABEL FOR
AUTOMATED CLINICAL LABORATORY
PROCESSING SYSTEMS

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a divisional application of U.S. patent
application Ser. No. 13/295,251, filed on Nov. 14, 2011,
entitled “Specimen Container Label for Automated Clinical

Laboratory Processing Systems™, which claims priority to
U.S. Provisional Patent Application No. 61/415,665, filed

Nov. 19, 2010, entitled “Specimen Container Labeling for,
Automated Clinical Laboratory Processing Systems™, the
entire disclosures of each of which are herein incorporated
by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to labels and labeling sys-
tems for use in connection with specimen collection con-
tainers. More specifically, the present invention relates to
labels and labeling systems for specimen collection contain-
ers that do not interfere with conventional automated pro-
cessing systems.

Description of Related Art

As part of automated clinical laboratory specimen pro-
cessing, color-based image analysis 1s typically used to
evaluate whether a suflicient volume of specimen 1s present
within a specimen collection container to perform a speci-
fied diagnostic or evaluation testing procedure. Many testing
procedures require a specified mimmimum volume of a bio-
logical sample in order for an accurate result to be deter-
mined. For example, in order for an accurate result to be
determined from a typical blood sample, a minimum speci-
men level 1s required 1n order to perform most tests.

In order to determine whether a sample has a suflicient
volume or specimen level, a color image of the specimen
collection container housing the specimen i1s taken against a
white or other colored background. If the image indicates
that the volume of sample 1s suflicient to perform the test,
then the specimen collection container 1s analyzed accord-
ingly. It the 1image indicates that an insuflicient volume 1s
present within the specimen collection container, then the
specimen collection container and contents are discarded.

Most specimen collection containers include at least one
label disposed on the surface of the container. Labels typi-
cally include information pertaining to patient identification,
collection dates, and/or the intended testing procedure to be
performed on the sample. Labels typically interfere with the
image capturing process for evaluating the volume of speci-
men housed within the specimen collection container
because most systems cannot view the specimen volume
through the label. Accordingly, some 1imaging systems may
rotate the specimen collection containers to visualize a
label-free window for the analysis. Imaging systems typi-
cally include an automated viewer operating with a red-
green-blue (RGB) sensor to detect color variations and color
levels correlating to specimen volumes. Any printing on the
specimen collection container, including fill lines, lot num-
bers, or manufacturing logos can generate an error during
specimen volume detection due to the color-based analysis
of the contents of the specimen collection container. This 1s
particularly true for any printing that may be covered by the
backside of a label placed on the exterior surface of the
specimen collection container.
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Accordingly, a need remains for a label and labeling
system for reducing the interference of labels, fill lines, lot

numbers, manufacturing logos, and the like, which interfere
with color-based 1maging processes.

SUMMARY OF THE INVENTION

In accordance with an embodiment of the present mnven-
tion, a label for application to a specimen collection con-
tainer for automated viewing against a colored background
1s disclosed. The label includes a label body having a top
surface and a bottom surface adapted for aflixation to a
specimen collection container, with the label body having a
visualization window extending therethrough. The top sur-
face includes printing thereon having a color substantially
identical to a color of the background against which the label
will be viewed.

The label may include a plurality of visualization win-
dows extending between the top surface and the bottom
surface. The label may also include additional printing
disposed over the printing, with the additional printing
having a second color, the second color being different from
the color substantially identical to the color of the back-
ground. A flood coating may also be provided with the label,
wherein the printing 1s disposed over the flood coating. In
certain configurations, at least a portion of the label body 1s
clear. In other configurations, at least a portion of the label
body 1s white.

The label body may include at least one fill line. Option-
ally, the top surface of the label includes at least one {ill line.
In a further configuration, the visualization window 1ncludes
at least one fill line, the fill line having a color substantially
identical to the color of the background against which the
label will be viewed. In still other configurations, a specimen
collection container may be provided in contact with the
bottom surface of the label body.

In accordance with another embodiment of the present
invention, a label for application to a specimen collection
container for automated viewing against a colored back-
ground 1s disclosed. The label includes a label body having
a top surface having printing thereon, and a bottom surface
adapted for athixation to a specimen collection container, the
label body having a visualization window extending there-
through. The bottom surface has a color substantially 1den-
tical to a color of the background against which the label wall
be viewed.

The label body may include at least one fill line. The top
surface of the label may optionally include at least one fill
line. In a further configuration, the visualization window
may include at least one fill line, the fill line having a color
substantially identical to the color of the background against
which the label will be viewed. In still further configura-
tions, a specimen collection container may be provided in
contact with the bottom surface of the label body.

In accordance with yet another embodiment of the present
invention, a specimen collection container for automated
viewing against a colored background is disclosed. The
specimen collection container includes an open top end, a
closed bottom end, and a sidewall extending therebetween
forming an interior adapted for receiving a specimen therein.
The sidewall includes printing having a color substantially
identical to a color of the background against which the
specimen collection container will be viewed.

Optionally, the printing may include at least one fill line.
The specimen collection container may also include a label
disposed on a portion of the sidewall, with at least a portion
of the label aligned with the sidewall including printing. The
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printing may include at least one fill line and the label may
include at least one fill line aligned with the printing.

In accordance with yet another embodiment of the present
invention, a specimen collection container for automated
viewing against a colored background i1s disclosed. The
specimen collection container includes an open top end, a
closed bottom end, and a sidewall extending therebetween
forming an interior adapted for receiving a specimen therein.
The sidewall includes colorless indicia having a surface
enhancement feature for providing visual distinction from at
least a portion of the sidewall.

In certain configurations, the colorless indicia may
include at least one {ill line. The specimen collection con-
tainer may also include a label disposed on a portion of the
sidewall, with at least a portion of the label aligned with the
sidewall including colorless 1ndicia. The colorless indicia
may include at least one fill line, and the label may include
at least one fill line aligned with the colorless indicia.

In accordance with still a further embodiment of the
present mvention, a method for viewing a specimen within
a specimen collection container 1s disclosed. The method
includes providing a specimen collection container against a
colored background. The specimen collection container
includes an open top end, a closed bottom end, a sidewall
extending therebetween forming an interior adapted for
receiving a specimen therein, and a label having a label body
disposed over at least a portion of the sidewall, 1n visual
alignment with the colored background. At least one of the
sidewall of the specimen collection container and the label
body has printing disposed thereon having a color that 1s
substantially identical to the colored background. The
method also includes viewing the amount of specimen
disposed within the interior of the specimen collection
container.

Optionally, the sidewall of the specimen collection con-
tainer includes printing that 1s substantially identical to the
color of the colored background. The sidewall of the speci-
men collection container may include printing that is clear.
In certain configurations, the printing includes at least one
{11l Iine. In other configurations, the label body 1s clear. The
label body may include a top surface and a bottom surface
adapted for afhixation to a specimen collection container,
with the label body having a visualization window extending
therethrough. The top surtace of the label body may include
printing thereon having a color substantially i1dentical to a
color of the background against which the label will be
viewed. The bottom surface may have a color substantially
identical to a color of the background against which the label
will be viewed. In further configurations, the method also
includes determining whether there i1s suflicient specimen
within the specimen collection container to perform an
intended testing procedure. Optionally, viewing the amount
of specimen disposed within the interior of the specimen
collection container 1s performed by an automated viewing
device.

In accordance with yet a further embodiment of the
present invention, a method for viewing a specimen within
a specimen collection container includes providing a speci-
men collection container against a colored background. The
specimen collection container includes an open top end, a
closed bottom end, a sidewall extending therebetween form-
ing an 1nterior adapted for receiving a specimen therein, and
a label having a label body disposed over at least a portion
of the sidewall, 1n visual alignment with the colored back-
ground. At least one of the sidewall of the specimen col-
lection container and the label body includes colorless
indicia having a surface enhancement feature for providing
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visual distinction from at least another portion of the side-
wall or the label body. The method also includes viewing the
amount of specimen disposed within the interior of the
specimen collection container.

In certain configurations, the method also includes deter-
mining whether there 1s suflicient specimen within the
specimen collection container to perform an intended testing
procedure. In other configurations, viewing the amount of
specimen disposed within the interior of the specimen

collection container 1s performed by an automated viewing
device.

Further details and advantages of the invention will
become clear upon reading the following detailed descrip-
tion in conjunction with the accompanying drawing figures,
wherein like parts are designated with like reference numer-
als throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view of a label having a visualization
window and fill lines 1n accordance with an embodiment of
the present ivention.

FIG. 2 1s a front view of a label having an extended
visualization window and fill lines in accordance with an
embodiment of the present invention.

FIG. 3 1s a front view of a specimen collection container
having the label of FIG. 2 disposed thereon in accordance
with an embodiment of the present invention.

FIG. 4 1s a front view of a label having two visualization
windows and fill lines 1n accordance with an embodiment of
the present mvention.

FIG. 5 1s a front view of a label having two visualization
windows and fill lines 1n accordance with an embodiment of
the present mnvention.

FIG. 6 1s a front view of a label having two visualization
windows and fill lines 1n accordance with an embodiment of
the present invention.

FIG. 7 1s a front view of a specimen collection container
having the label of FIG. 4 disposed thereon 1n accordance
with an embodiment of the present invention.

FIG. 8 1s a front view of a label having a visualization
window and fill lines 1n accordance with an embodiment of
the present invention.

FIG. 9 1s a front view of a specimen collection container
having the label of FIG. 8 disposed thereon 1n accordance
with an embodiment of the present invention.

FIG. 10 1s a front view of a label having a flood coating
and fill lines 1n accordance with an embodiment of the
present 1nvention.

FIG. 11 1s a front view of a specimen collection container
having the label of FIG. 10 disposed thereon 1n accordance
with an embodiment of the present invention.

FIG. 12 1s a front view of a label having a visualization
window and fill indicators in accordance with an embodi-
ment of the present invention.

FIG. 13 1s a front view of a label having a visualization
window and fill indicators in accordance with an embodi-
ment of the present invention.

FIG. 14 1s a front view of a specimen collection container
having a physical fill line and a label disposed thereover in
accordance with an embodiment of the present invention.

FIG. 15 1s a perspective schematic view of a system for
viewing a specimen collection container having a label
disposed thereon against a colored background in accor-
dance with an embodiment of the present invention.
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DESCRIPTION OF PREFERRED
EMBODIMENTS

For purposes of the description hereinatter, spatial orien-
tation terms, if used, shall relate to the referenced embodi-

ment, as it 1s oriented 1n the accompanying drawing figures

or otherwise described 1n the following detailed description.
However, 1t 1s to be understood that the embodiments
described heremaliter may assume many alternative varia-
tions and embodiments. It 1s also to be understood that the
specific devices illustrated 1n the accompanying drawing
figures and described herein are simply exemplary and
should not be considered as limiting.

The present mvention 1s directed to a label, specimen
collection container, and system for labeling in which any
required printed mmformation, such as any patient informa-
tion, required tests, and/or fill lines, 1s not distinguishable
from either the imaging background color or the underside
color of the label. By structuring the printed information
such that it 1s not distinguishable from either the 1imaging
background color and/or the underside color of the label,
automated 1maging sensing systems do not detect the infor-
mation, and thus the volumetric analysis may proceed with-
out disruption or error.

With reference to FIG. 1, a label 10 may include a label
bocy 12 having a top surface 14 and an opposing bottom
surface (not shown) adapted for aflixation to a specimen
collection container 16, as shown 1n FIG. 3. In one embodi-
ment, the bottom surface of the label 10 may include an
adhesive for securement to the specimen collection con-
tainer 16. The specimen collection container 16 may include
an open top end 20, a closed bottom end 22, and a sidewall
24 extending therebetween, defining a container interior 26
adapted to recerve a specimen, such as a biological speci-
men, such as blood, therein. In certain configurations, the
specimen collection container 16 may be a single walled
container formed of glass and/or a polymeric composition.
In other configurations, as shown in FIG. 3, the specimen
collection container 16 may include a tube-in-tube configu-
ration 1n which a second specimen collection container 28 1s
disposed within the container interior 26. The second speci-
men collection container 28 may include a closed bottom
end 30, an open top end 32, and a sidewall 34 extending
therebetween defining a second container interior 36. The
open top end 32 of the second specimen collection container
28 may be joined or otherwise secured with the open top end
20 of the specimen collection container 16, such that 1ntro-
duction of a specimen 1nto the specimen collection container
16 also introduces the specimen into the second container
interior 36. A closure 38 may cover the open top end 20 of
the specimen collection container 16 and the open top end 32
of the second specimen collection container 28.

Referring again to FIG. 1, the label body 12 may include
a visualization window 18 extending through the label body
12, such as extending from the top surface 14 to the bottom
surface (not shown). When the label 10 1s applied to a
specimen collection container 16, as shown in FIG. 3, a
specimen deposited within the container interior 26 and/or
second container interior 36 may be visible through the
visualization window 18. In certain embodiments, the visu-
alization window 18 may be a cut-out portion of the label 10.
In other embodiments, the visualization window 18 may be
a clear portion of the label 10, such as a clear film portion.
The label body 12 may also include an opaque region 40 on
which indicia, such as patient identification, intended test
identifiers, lot and batch information, tube specifications,
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and manufacturer nformation may be printed. Indicia
printed on a top surface 42 of the opaque region 40 may
include various colors.

The label body 12 may also include additional 1indicia 44
that 1s printed on a portion of the label 10 separate from the
opaque region 40. This additional indicia 44 may include fill
lines or other information pertaining to the specimen col-
lection container and/or the contents therein. The additional
indicia 44 may be printed on the label body 12, such as on
the top surface 14 of the label body 12, in a color that 1s
substantially identical to the color of the background against
which the specimen collection container 16 will be analyzed
by an automated viewer. Accordingly, i the specimen col-
lection container 16 1s analyzed against a white background
to determine i1f suflicient volume of specimen i1s present
within the specimen collection container 16 to perform a
specified testing procedure, then white additional indicia 44
would be printed on the label body 12. Similarly, if the
specimen collection container 16 1s analyzed against a
yellow background, then yellow additional indicia 44 would
be printed on the label body 12. By substantially matching
the color of the additional indicia 44 to the color of the
background against which the specimen collection container
16 will be analyzed, the indicia 1s visible to a clinician
during specimen collection but 1s not detected by the auto-
mated viewer during volumetric analysis. Accordingly, a
clinician may be able to view a fill line printed 1n white on
a label 10 disposed on a specimen collection container 16
during a blood draw, but the white fill line 1s not detected by
the automated viewer and thus does not generate an error
during the serum level analysis.

In certain embodiments, the opaque portion 40 may
extend around only a portion of the sidewall 24 of the
specimen collection container 16. Accordingly, in certain
embodiments, the bottom surface (not shown) of the label
body 12, specifically the bottom surface of the opaque
portion 40, may have a color that 1s substantially 1dentical to
the color of the background against which the specimen
collection container 16 i1s analyzed. Accordingly, it the
specimen collection container 16 1s analyzed against a white
background, then the bottom surface of the opaque portion
40 of the label body 12 may also be white. In this configu-
ration, the automated viewer would not be disrupted it the
specimen collection container 16 was rotated such that the
bottom surface of the label body 12 was positioned such that
it would be provided in visual contact with the viewer
through the opposing side of the specimen collection con-
tamner 16, 1.e., as seen through the back of the specimen
collection container 16.

For purposes of illustration 1t 1s noted that throughout the
present application, portions of the label 10 indicated as
being clear are shown 1n the accompanying figures as being
white 1n color, and that portions of the label 10 imndicated as
being white are shown 1n the accompanying figures i grey
scale. Accordingly, with reference to FIG. 1 for example, the
opaque portion 40 1s shown as having a white background,
whereas the visualization window 18 1s shown as being
clear. Similarly, the additional 1ndicia 44 1s shown as being
white 1n color as printed on the clear visualization window
18.

Referring to FIG. 2, 1n certain situations a label 10A
having an enlarged visualization window 18 A may be desir-
able. This may be particularly true during a small volume
blood draw in which the clinician desires to visualize an
enlarged viewing area of the contents of the specimen
collection container 16. Accordingly, in this configuration,
the relative proportioning of an opaque portion 40A and the
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visualization window 18A may be adjusted to provide a
reduced area opaque portion 40A and an increased area
visualization window 18A. As shown 1in FIGS. 1-3, at least
a portion of the label body 12 may be clear. In other
situations, 1t may be desired that the entire label body 12
may be clear, with additional printing indicia 44 having a
color substantially identical to the color of the background
against which the tube will be viewed. In another configu-
ration, at least a portion of the label body 12 may be white.
In other situations, it may be desired that the entire label
body 12 be white, with additional printing indicia 44 having,
a color substantially 1dentical to the color of the background
against which the tube will be viewed.

Referring to FIGS. 4-6, 1n certain configurations a label
body 12B of a label 10B may include a plurality of visual-
1zation windows 18B, such as a first visualization window
50 and a second visualization window 52 extending between
a top surface 14B and the bottom surface (not shown)
opposing the top surface 14B. As shown 1n FIG. 4, the {irst
visualization window 50 and the second visualization win-
dow 52 may be disposed within an opaque portion 40B. In
another configuration, the first visualization window 50 and
the second visualization window 52 may be oriented 1n a
substantially vertical orientation such that when the label
body 12B 1s positioned on a specimen collection container
16B, as shown 1n FIG. 9, a clinician may view the amount
ol specimen being deposited within the specimen collection
container 16B during specimen draw, and an automated
viewer may determine the volume of specimen present
within the specimen collection container 16B for subsequent
analysis.

Referring again to FIG. 4, 1n one embodiment, the label
body 12B may include a first visualization window 30 and
a second visualization window 52 disposed within the
interior region of the label body 12B, such as within an
interior region 34. The label body 12B may also include
other indicia 60, such as fill lines, printed on the top surface
14B. As shown 1n FIG. 4, the fill lines or other indicia 60
may be provided adjacent the first visualization window 30
and/or the second visualization window 52 to enable a
clinician to easily view the amount of sample being intro-
duced into the specimen collection container 16B during
specimen draw.

In certain situations, the automated viewer may require a
label-free area for performing specimen volume analysis,
and will rotate the specimen collection container 1n search of
a viewable area. Accordingly, 1t may be necessary to dimen-
s1ion and position the visualization window 50 such that the
automated viewer does not mistake the visualization win-
dow 50 for a label-free area, which may be defined as the
gap between leading and trailing edges of the label. For
example, for testing performed on standard specimen col-
lection containers having an outer diameter of from 10-16
mm and an overall height of from 75-100 mm, the minimum
required label-free area for volume analysis may be 6.5 mm
and must extend the entire length or height of the specimen
collection container. Accordingly, in one embodiment, the
visualization window 50 may have a length that 1s less than
6.5 mm and have a height that is less than the height of the
overall label.

Referring to FIG. 5, in accordance with another embodi-
ment, the label body 12B may include a first visualization
window 50 and a second visualization window 52 disposed
adjacent a perimeter 56 of the label body 12B. In certain
configurations, the label body 12B may include other indicia
60, such as fill lines, printed on the top surface 14B. As
previously described herein, the label body 12B may be
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aflixed to a specimen collection container 16B. Optionally,
at least one of the first visualization window 50 and the
second visualization window 52 include additional indicia
58 having the same color as the background color against
which the specimen collection container 168B will be
viewed. In certain configurations, the additional indicia 58
disposed on or within the first and/or second visualization
windows 50, 52 may be at least partially aligned with the
other indicia 60 present on the label body 12B. In this
embodiment, the other indicia 60 present on the label body
12B may be of any color, whereas the additional indicia 58
present on the first visualization window 50 and/or the
second visualization window 32 has the same color as the
background color against which the specimen collection
container 16B will be viewed.

The labels 10, 10A, 10B of the present invention may be
disposed on a wide variety of specimen collection containers
16, 16B. Accordingly, the size of the label may be adjusted
accordingly to accommodate either larger or smaller speci-
men collection container exterior surface areas. As shown in
FIG. 6, a widened label 10B may be provided such that when
applied to the surface of the specimen collection container
16B, as shown 1n FIG. 9, the label 10B may cover a portion
of an exterior surface 39 of the specimen collection con-
tamner 168 extending up to about 270° of the circular
perimeter of the specimen collection container 16B. In one
embodiment, the label 10B may cover any suitable portion
of the exterior surface 59 of the specimen collection con-
tainer 168, such as from about 180° extending up to about
360° of the circular perimeter of the specimen collection
container 16B.

Referring to FIGS. 8-9, 1n certain configurations, a single
visualization window 50 may be disposed within the interior
region ol the label body 12B, such as within the interior
region 34. As described hereinabove, the top surface 14B of
the label body 12B may include a printed other indicia 60
and/or additional indicia 38 disposed within or on the
visualization window 50. When the label 10B 1s applied to
the exterior surface 59 of the specimen collection container
168, at least a portion of the other indicia 60, such as fill
lines, printed on the top surface 14B of the label body 12B
and/or the additional indicia 58 disposed on or within the
visualization window 50, may be aligned with a printing 62,
such as a fill line, disposed on the specimen collection
container 16B. In certain situations, at least a portion of the
other indicia 60 and/or the additional indicia 58 may cover
a portion of the fill line 62 of the specimen collection
container 16B.

Referring to FIGS. 10-11, 1n one embodiment, the label
10C includes other indicia 60 or printing having a color
substantially 1dentical to a color of the background against
which the label will be viewed, as previously discussed
herein. In certain situations, however, 1t may be desirable to
provide 1indicia 60 or other printing that has a color different
from the background color, yet does not create the errors 1n
visual analysis as previously discussed. In these situations,
the indicia 60 may include additional printing 70 disposed
over the indicia 60 that has a color that 1s different from the
color of the background. For example, iI a specimen col-
lection container 16C having a label 10C disposed thereon
1s to be viewed against a white background, then the other
indicia 60 may be imtially printed on the label 10C and/or
specimen collection container 16C 1n white. Subsequently, a
printing 70 having a second color, such as black, may be
printed over the indicia 60. Accordingly, when the label 10C
of the specimen collection container 16C 1s viewed from the
front, such as looking directly at the label 10C disposed on
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the exterior surface of the specimen collection container
16C, then the black printing 1s visible. When the label 10C

of the specimen collection container 16C 1s viewed from the
back or bottom surface, such as when the interior surface of
the tube 1s viewed through either a visualization window, as
discussed above, or a portion of a tube 74 that 1s not covered
by the label 10C, then the white printing 1s visible. Accord-
ingly, in this configuration, the clinician may have the
benefit of viewing easily discernable black print, whereas
the automated viewer visualizes the white print and does not
process the black print disposed thereover.

In another configuration, a flood coating 80 of a first color
that 1s substantially identical to the background color against
which the specimen collection container 16C will be viewed
may be provided over at least a portion of the label 10C
and/or the specimen collection container 16C. The flood
coating 80 may be printed over a larger region of the label
10C and/or specimen collection container 16C than the
indicia 60. In this configuration, a printing 70, having a
second color that 1s different from the background color may
be printed over the tlood coating 80 1n a similar manner as
described above. A benefit of utilizing a tlood coating 80 1s
that the alignment of the printing 70 does not need to be as
precise as when the printing 70 1s disposed over other indicia
60. For example, 11 a white {ill line having a 1 mm thickness
1s printed on a clear label as indicia 60, and a 1 mm black
{11l line printing 70 1s printed over the white fill line indicia
60, then the alignment between the indicia 60 and the
printing 70 must be perfect in order to prevent madvertent
portions of the printing 70 to be visible from the bottom
surface of the label 10C and viewable by an automated
viewer. Accordingly, the thickness of the printing 70 may be
reduced, or a larger tlood coating 80 may be deposited over
the label 10C and/or specimen collection container 16C to
increase the printing tolerance.

Referring again to FIGS. 10-11, when the label 10C 1s
applied to the exterior surface 39 of the specimen collection
container 16C, at least a portion of the other indicia 60
printed on the top surface 14B of the label 10C, and/or the
additional 1ndicia 58 disposed on or within the visualization
window 50, as shown 1n FIGS. 8-9, may be aligned with a
printing 62. Printing 62 may include a fill line, disposed on
the specimen collection container 16C. In certain situations,
at least a portion of the other indicia 60 and/or the additional
indicia 38 may cover a portion of the printing 62 of the
specimen collection container 16C. The printing 62 on the
specimen collection container 16C may have a color that 1s
substantially identical to the color of the background against
which the specimen collection container will be viewed. As
shown 1 FIG. 11, the printing 62 may include one or more

{11l lines.

Referring to FIGS. 12-13, alternative labels 10D are
shown in which the other indicia 60 may include fill 1ndi-
cators and volumetric representations. FIG. 12 illustrates the
other indicia 60 printed within the visualization window 50
in a color that 1s substantially 1dentical to the background
color against a specimen collection container to which the
label 10D would be applied would be viewed. Additional
printing 70 1n various colors that are different from the
background color are shown printed over corresponding
indicia 60 such that the additional printing 70 1n the various
colors 1s visible only from a top surface 14D of the label
10D. Similarly, FIG. 13 illustrates the i1dentical label with
the additional printing 70 1n various colors that are diflerent
from the background color shown printed over a flood
coating 80 having the same color as the background color.
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Reterring to FIG. 14, a specimen collection container 161>
for automated viewing against a colored background
includes an open top end 20D, a closed bottom end 22D, and
a sidewall 24D extending therebetween forming an interior
26D adapted for receiving a specimen therein. The specimen
collection container 16D may include printing on the side-
wall 24D, such as disposed on an exterior surface of the
sidewall 24D or disposed within a portion of the sidewall
24D. As described above, the printing may be of a color that
1s substantially 1dentical to the color of a background against
which the specimen collection container 16D 1s viewed. The
printing may include a {ill line 1indicator and/or identifying,
indicia, as described above.

Referring again to FIG. 14, the sidewall 24D of the
specimen collection container 16D may include colorless
indicia 84 having a surface enhancement feature 86 for
providing visual distinction from at least a portion of the
sidewall 24D. The surface enhancement feature 86 may be
provided by etching, knurling, or in-molding the colorless
indicia 84 into the specimen collection container 16D. In a
further embodiment, the surface enhancement feature 86
provides a difference in surface texture to create a visual
distinction between the colorless indicia 84 and the sidewall
24D of the specimen collection container 16D. In a further
embodiment, the colorless indicia may include at least one
fill line. The colorless indicia 84 may be provided in any
orientation, such as substantially vertical or substantially
horizontal. The colorless indicia may extend up to a full or
partial length or circumierence of the specimen collection
container 16D.

Referring to FIG. 15, a specimen collection container 16
having a label 10 disposed thereon and having a biological
specimen disposed therein 1s provided against a colored
background 100. The specimen collection container 16 1s
aligned with a camera or other electronic eye 102 which
allows the specimen collection container 16 to be analyzed
by the electronic eye 102. The electronic eye 102 determines
whether there 1s suflicient volume of specimen disposed
within the specimen collection container 16 to perform an
intended testing procedure. The electronic eye 102 may view
the sufliciency of the specimen within the specimen collec-
tion container 16 by reference to indicia 44, such as a fill
line. The electronic eye 102 may also view the sufliciency of
the specimen within the specimen collection container 16
through the visualization window 18. As described herein,
the mndicia 44 and the background 100 have substantially the
same color so as not to permit the indicia 44 to interfere with
the electronic eye 102. In a further embodiment, the indicia
44 1s colorless and has a surface enhancement feature 86 for
providing visual distinction from at least another portion of
the specimen collection container 16. In this system, ana-
lyzing the volume of the contents of the specimen collection
container 16 by the electronic eye 102 includes determining
whether there 1s suflicient specimen within the specimen
collection container to perform an intended testing proce-
dure.

In certain configurations, the provision of the specimen
collection container 16 having a biological sample disposed
therein against the colored background 100, and the analyz-
ing of the volume of the contents of the specimen collection
container 16 may be partially or fully automated. If the
image indicates that the volume of sample 1s suflicient to
perform the test, then the specimen collection container 1s
analyzed accordingly. If the image indicates that an insui-
ficient volume 1s present within the specimen collection
container, then the specimen collection container and con-
tents are discarded.
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While several embodiments of a label, a specimen col-
lection container, and an automated process for analyzing
the volume of a specimen collection container have been
described in the foregoing detailed description, those skilled
in the art may make modifications and alterations to these
embodiments without departing from the scope and spirit of
the 1nvention. Accordingly, the foregoing description 1s
intended to be illustrative rather than restrictive.

What 1s claimed 1s:

1. A specimen collection container for automated viewing

against a colored background, comprising:

an open top end;

a closed bottom end; and

a sidewall extending therebetween forming an interior
adapted for receiving a specimen therein, wherein a
material that forms the sidewall includes colorless
indicia integrated with the material and having a sur-
face enhancement feature for providing visual distinc-
tion from at least a portion of the sidewall, wherein the
colorless 1ndicia comprises at least one fill line;

a label disposed on a portion of the sidewall, wherein the
label comprises at least one fill line aligned with the at
least one fill line of the colorless indicia.

2. A method for viewing a specimen within a specimen

collection container, comprising:

providing the specimen collection container against a
colored background, the specimen collection container
comprising;
an open top end;

a closed bottom end;

a sidewall extending therebetween forming an interior
adapted for recerving the specimen therein; and

a label having a label body disposed over at least a
portion of the sidewall, in visual alignment with the
colored background, wherein a material that forms
the sidewall of the specimen collection container
comprises colorless indicia integrated with the mate-
rial and having a surface enhancement feature for
providing visual distinction from at least another
portion of the sidewall; and

automated viewing the amount of specimen disposed
within the interior of the specimen collection container,
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wherein at least a portion of the label 1s aligned with the
stdewall including colorless indicia, wherein the col-
orless indicia comprises at least one fill line and the
label comprises at least one fill line aligned with the
colorless indicia, wherein the at least one fill line of the
label has a color that 1s substantially i1dentical to the
entire colored background, wherein the colored back-
ground 1s external to the specimen collection container,
and wherein the automated viewing 1s performed from
a side facing the at least one {fill line of the label.

3. The method of claim 2, further comprising determining
whether there 1s suflicient specimen within the specimen
collection container to perform an intended testing proce-
dure.

4. The method of claim 2, wherein viewing the amount of
specimen disposed within the interior of the specimen
collection container 1s performed by an automated viewing
device.

5. A system for automated viewing of a specimen collec-
tion container against a colored background, comprising:

the colored background;

a specimen collection container comprising:

an open top end;

a closed bottom end; and

a sidewall extending therebetween forming an interior
adapted for receiving a specimen therein, wherein a
material that forms the sidewall includes colorless
indicia integrated with the material and having a
surface enhancement feature for providing visual
distinction from at least a portion of the sidewall; and

a label disposed on a portion of the sidewall, at least a

portion of the label aligned with the sidewall including
colorless indicia, wherein the colorless indicia com-
prises at least one fill line and the label comprises at
least one fill line aligned with the colorless indicia,
wherein the at least one fill line of the label has a color
that 1s substantially identical to the entire colored
background, wherein the colored background 1s exter-
nal to the specimen collection container, and wherein
the automated viewing 1s performed from a side facing
the at least one fill line of the label.
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